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Abstract (Basic) : 

The present invention relates to a telephone device having the 
software upgrading function. It includes a telephone machine with a 
card insertion slot and a flash card connected with the telephone 
machine to allow users to download those new telephone upgrading 
software programs and various programs and data in the remote server 
several times through a network connection to the flash card for 
multiple read / write without having to take the telephone device 
apart to replace the read only memory ( ROM ) of the erasable and 
programmable read only memory ( EPROM ) . Then, in order to 
accomplish software upgrading, the new telephone upgrading software 
programs and various... 

...to allow the telephone device to have functions different from its 

default functions. Since multiple read / write can be carried out on 
the flash card and no replacement of ROM or EPROM is required, not 
only costs can be reduced but also programs or data can be... 
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Abstract of TW436705B 

The present invention relates to a telephone device having the software upgrading function. It includes 
a telephone machine with a card insertion slot and a flash card connected with the telephone machine 
to allow users to download those new telephone upgrading software programs and various programs 
and data in the remote server several times through a network connection to the flash card for multiple 
read/write without having to take the telephone device apart to replace the read only memory (ROM) of 
the erasable and programmable read only memory (EPROM). Then, in order to accomplish software 
upgrading, the new telephone upgrading software programs and various programs and data can 
simultaneously be stored in the flash card to allow the telephone device to have functions different from 
its default functions. Since multiple read/write can be carried out on the flash card and no replacement 
of ROM or EPROM is required, not only costs can be reduced but also programs or data can be 
downloaded through a network connection at any time in accordance with the actual requirement. 
Hence, the present invention has high instantaneity and effectiveness and allows users to decide the 
multi-function of the telephone device according to their personal requirements. 
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wireless Local Area Network (LAN) . The interface device can 
access the host computer which executes Flash memory and EEPROM 
update programs for the interface device. 

For use in the updating of Flash memory and EEPROM of 
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A system in which a plurality of wireless interface devices, 
each containing one or more flash memory devices, are 
interfaced to a server which may be connected in either a 
wireless or wired LAN by way of a radio link. The system 
in accordance with the present invention, enables the flash or 
other type of memory devices in the plurality of wireless 
interface devices interfaced to the server to be updated over 
a radio link. 
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in step 2306 whether the data packet is a stack point. If not, 
the system checks whether the point was within the ink field 
2142 in step 2308. If not, the ink field is disabled in step 
2310, and the mouse data packets are pushed into the router 
stack in step 2312. After the mouse data packets are pushed 5 
into the router stack, the mouse manager is called in step 
2314 to process the data packet as a mouse data packet in 
step 2314. Subsequently, the system returns to step 2268 for 
processing. 

If it is determined in step 2306 that the data packet is a 10 
stack point, the system then checks in step 2316 whether the 
data packet was within the ink field 2142 in step 2316. If not, 
the point is ignored in step 2318, and the system returns to 
step 2268 for further data packet processing. If it is deter- 
mined in step 2316 that the data packet in the stack was 15 
within the ink field 2142, the data packet is put into the 
transmit buffer in step 2320 for wireless transmission to the 
server 1708, 1710. After the data packet is placed into the 
transmit buffer, the point is inked on the display of the 
wireless interface device in step 2322. 20 
28. Local Handwriting Recognition in a Wireless Remote 
Interface Tablet 

As mentioned above, the wireless interface device is 
provided with an ink field 2142 (FIG. 96). As mentioned 
above, wireless interface device 100 powers up in a left 25 
button down mouse mode. A pen down event within the ink 
field 2142 causes the wireless interface device 100 to switch 
to a pen mode. As mentioned above, all pen down events are 
formulated into pen data packets and stored in a buffer. 
Initially, the system determines in step 2324 (FIG. 110) 30 
whether the wireless interface device 100 is in a handwriting 
recognition mode, which, as will be discussed below, may be 
controlled in a manner as discussed above by pen events in 
the ink control field running on the servers 1708, 1710. If the 
system is not in a handwriting recognition mode, the system 35 
calls the default pen point handler which processes pen data, 
as discussed above. If the system is in a handwriting 
recognition mode, the system calls the handwriting recog- 
nizer in step 2328, which takes the pen data and converts it 
to characters and passes it onto the client manager in step 40 
2330 for transmission to the servers 1708, 1710, by way of 
the radio link. The character data is received by the servers 
1708, 1710 in step 2334 and converted to a keyboard input 
in step 2336. 

As indicated above, a pen events in an ink control field 45 
may be used to place the system in a handwriting recognition 
mode, as indicated in step 2338. This information is trans- 
mitted to the server manager in step 2340 for wireless 
transmission to the wireless interface device in step 2342. 
The wireless interface device 100 receives this data in step 50 
2344 and passes it to the pen driver in step 2346. 

The handwriting recognizer is illustrated in FIG. 112. 
Initially, pen data from the pen interrupt handler is analyzed 
in step 2348 to determine whether the pen data represents the 
first pen down event. If so, as mentioned above, a mouse left 55 
button down message is formulated in step 2350. If not, the 
pen data is converted into relative movement format in step 
2352. In step 2354, a pen data packet is built by adding 
pressure, angle and move direction in the buffer. Default 
values may be used for the pressure and angle data. The 60 
system then checks in step 2356 whether there were any pen 
up events or a time out. If not, the system returns in step 
2358. If so, the system calls a handwriting recognition 
engine in step 2360. Various handwriting recognition sys- 
tems are suitable for use with the system. For example, the 65 
handwriter recognition system by CIC Products and 
Services, of Tokyo, Japan, is suitable. As mentioned above, 



a handwriting recognition engine converts the pen data to 
characters for transmission to the servers 1708, 1710. 

Obviously, many modifications and variations of the 
present invention are possible in light of the above teach- 
ings. Thus, it is to be understood that, within the scope of the 
appended claims, the invention may be practiced otherwise 
than as specifically described above. 

What is claimed and desired to be secured by Letters 
Patent of the United States is: 

1. A wireless interface device for use in a computer 
system which includes a plurality of remote host computers, 
each of said remote host computers having a CPU and a 
storage device for running and storing programs and an 
associated display for displaying images, each of said 
remote host computers including a radio interface, the 
wireless interface device including one or more electroni- 
cally programmable memory devices, the system compris- 
ing: 

a radio interface for wirelessly communicating with said 
host computer; 

means for wireless interfacing said wireless interface 
device with said host computer using said radio 
interface, said wireless interfacing means including 
means for enabling said wireless interface device to 
take control of and access said host computer and 
execute programs from the storage device on said host 
computer by way of a radio link; 

means for displaying at the wireless interface device 
whatever images can be displayed on said host com- 
puter; and 

means for selectively requesting, from one of said plu- 
rality of remote host computers, updating of said one or 
more electronically programable memory devices by 
said wireless interface device; 

means for disabling power management functions on said 
wireless interface device during said updating; 

means for enabling said electronically programmable 
memory devices in said wireless interface device to be 
updated with software from said remote host computer 
by way of said radio interface; and 

means for resuming power management functions on said 
wireless interface device after said coating is complete. 

2. The computer system as recited in claim 1, wherein said 
first enabling means includes a wireless LAN adapter. 

3. The computer system as recited in claim 1, further 
including means for selectively enabling said electronically 
programmable memory devices to be upgraded. 

4. The computer system as recited in claim 3, wherein said 
selectively enabling means is remote from said server. 

5. The computer system as recited in claim 3, wherein 
each of said remote wireless interface devices includes 
means for selectively enabling its electronically program- 
mable memory devices to be upgraded. 

6. In a computer system which includes a plurality of 
remote host computers having a CPU, one or more memory 
storage devices for storing upgrade software, a display for 
displaying images and a wireless adapter, said computer 
system having one or more wireless interface devices 
adapted to communicate with said plurality of remote host 
computers, each wireless interface device comprising: 

means for establishing radio communication with said 
remote host computer by way of said wireless adapter 
to enable said wireless interface device to take control 
of and access said host computer and execute programs 
from the storage device on said host computer; 

means for displaying whatever images may be displayed 
on said host computer; 
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means for receiving said upgrade software over said radio 
link; 

one or more electronically programmable memory 
devices for storing program instructions; 

means for selectively requesting, from one of said plu- 5 
rality of remote host computers, updating of said one or 
more electronically programmable memory devices by 
each wireless interface device; 

means for disabling power management functions on said 
wireless interface device during said updating; 

means for updating said memory devices by one of said 
plurality of remote host computers with said upgrade 
software received over said radio link; and 

means for resuming power management functions on said 15 
wireless interface device after said updating is com- 
plete. 

7. The system as recited in claim 6, further including 
means for determining the number of sectors in said upgrade 
software stored in said server. 20 

8. The system as recited in claim 7, further including 
means for updating said memory devices in said wireless 
interface devices one sector at a time. 

9. The system as recited in claim 6, further including 
means for automatically rebooting said wireless interface 25 
device when said memory device is completely updated. 

10. The system as recited in claim 6, wherein said 
electronically programmable memory device to be updated 
within said wireless interface device is a flash read only 
memory (ROM). 30 

11. The system as recited in claim 6, wherein said memory 
device to be updated within said wireless interface device is 
an electronically erasable programmable read only memory 
(EEPROM). 

12. The system as recited in claim 6, wherein said 35 
updating means includes means for disabling interrupts to 
said wireless interface device while said memory device is 
being updated. 

13. The system as recited in claim 6, wherein said 
updating means includes means for disabling power man- 40 
agement functions prior to updating said memory device 
within said wireless interface device. 

14. In a computer system which includes a plurality of 
remote host computers having a memory storage device for 
storing upgrade software and a CPU for storing and running 45 
programs and a display for displaying images, the remote 
host computer comprising: 

means for enabling communication with one or more 

remote wireless interface devices; 
means for enabling said wireless interface device to take 50 

control of and access said remote host computer; 
means for enabling said wireless interface device to 

display whatever is being displayed on said remote host 

computer; 
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means for enabling said wireless interface device to 
request updating from one of said plurality of remote 
host computers; 

means for disabling power management functions on said 
wireless interface device during said updating; 

means for transferring said upgrade software to one or 
more of said wireless interface devices which request 
updating of its memory device; and 

means for resuming power management functions on said 
wireless interface device after said updating is com- 
plete. 

15. A system, comprising: 

a plurality of wireless interface devices, each having a 
memory for storing redetermined software; 

a remote host computer for storing at least one computer 
file for updating said predetermined software; 

means for establishing one or more wireless communica- 
tion links between said remote host computer and said 
wireless interface devices; 

means for enabling said wireless interface devices to take 
control of and access said remote host computer and 
execute programs stored on said remote host computer 
by way of the established one or more wireless com- 
munication links between said remote host computer 
and said wireless interface devices; 

means for providing notice to said wireless interface 
devices, via said wireless communication channels, of 
the availability of said at least one computer file; 

means for selectively down loading said at least one 
computer file from said remote host computer to at least 
one of said wireless interface devices by way of said 
wireless communication links in response to said 
notice; 

means for disabling power management functions on said 
wireless interface device during said downloading; 

means for selectively requesting, from one of said plu- 
rality of remote host computers, updating of said rede- 
termined software in said memory by at least one of 
said plurality of wireless interface devices; 

means for updating said redetermined software in accor- 
dance with said at least one computer file; and 

means for resuming power management functions on said 
wireless interface device after said down loading is 
complete. 

16. The system of claim 15, further comprising means for 
determining whether any errors occurred during the down- 
load of said at least one computer file. 

17. The system of claim 15, wherein said means for 
selectively downloading includes an upgrade software but- 
ton displayable by a graphical user interface (GUI) included 
in at least one of said wireless interface devices. 

***** 
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Remote upgraded appliance server system, has server with partitioned 
storage device having service partition with updated basic input/output 
system to re-boot server with upgrade unit 
Abstract (Basic) : 

The system has a server with a programmable ROM including a 
basic input /output system (BIOS) . A storage device (202) partitioned 
into different portions has a service partition (204) storing 
updated BIOS to re-boot the server with an upgrade unit. A remote... 

...to the server through a network connection initiates downloading of the 
upgraded BIOS to the partition . 

The service partition storing the downloaded BIOS upgrade 
provides an appropriate environment to run remote applications and 
diagnostics, and hence the remote interfacing computer can extract 
BIOS upgrade into the service partition and then signal the boot-up 
program to flash or upgrade the BIOS memory. . . 

...Service partition (204... 
...Title Terms: PARTITION ; 
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(57) ABSTRACT 

An appliance server system having remote-configurable 
capability is disclosed. The server system includes a server, 
a remote interfacing computer, and a network connection. 
The server receives and extracts configuration upgrade 
information. The remote interfacing computer formulates 
and provides the configuration upgrade information. The 
network connection couples the server to the remote inter- 
facing computer. 

12 Claims, 5 Drawing Sheets 
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embodiment, the BIOS upgrade can be a self-extracting 
executable file. 

At 306, the scripting element creates an instance of an 
automation object, and passes the Uniform Resource Loca- 
tor as an argument to the object. When the automation object 5 
receives the Uniform Resource Locator, it downloads the 
BIOS upgrade from the source Uniform Resource Locator at 
308. The automation object then searches for the Service 
Partition by examining the partition layout of the storage 
device/drive on the appliance server at 310. If the partition 10 
is found at 312, the object maps the partition by creating a 
symbolic link to the partition drive at 314. This causes the 
file system driver to recognize the Service Partition. Thus, 
the Service Partition can be accessed like any other drive. 
Otherwise, if the partition is not found, the object continues 15 
its search. 

Once the Service Partition is mapped, the object transfers 
the downloaded executable file containing the BIOS upgrade 
to the Service Partition at 316. At 320, the object signals the 
BIOS memory to boot into the Service Partition on the next 20 
boot-up. The object then unmaps the Service Partition at 
322, and causes the server system to re -boot at 324. 

On the next boot-up of the server system, the operating 
system residing on the Service Partition is booted up using 25 
the BIOS at 326. In a particular embodiment, a boot-up 
batch file, such as an autoexec.bat file in the Service Parti- 
tion invokes memory "flash" to upgrade the BIOS at 328. 
When the memory "flash" is done, server system re-boots at 
330. The server system boots into the new BIOS and the 3Q 
normal operating system. 

The advantages of this server system 200 include remote 
administration capability using simplified administrative 
tools. The capability allows the server to be headless since 
it does not need dedicated disk drive for the BIOS functions. 35 
This provides time savings for the system administrators and 
database users, who are implementing the use of the system. 
Also, the reduction in complexity of the server system can 
increase the system's reliability and availability. The reduc- 
tion in complexity of the system can include elimination of 40 
unnecessary devices, intricate installation steps, and com- 
plicated user interfaces. Further, the remote-interface- 
capable server system 200 can provide point solutions to 
direct network needs in the absence of Information Tech- 
nology (IT) expertise. With the present server system 200, 45 
services can be relied upon with minimal downtime and 
limited user intervention. 

The above embodiments are for illustrative purposes 
Other embodiments and variations are possible. For 
example, the scripting element 206 can use Common Gate- 50 
way Interface (CGI) and Perl instead of the Active Server 
Page (ASP). The CGI can introduce some interaction to their 

All these arc intended to be encompassed by the following 
claims. 

What is claimed is: 55 
1. An appliance server system comprising: 
a server including 

a programmable Read Only Memory (ROM) including a 
Basic Input/Output System (BIOS); 6Q 

a storage device partitioned into a plurality of different 
partitions, said plurality of different partitions including 
a service partition to store an updated BIOS; 

an upgrade element operative to cause the server to 
re-boot off of the updated BIOS in the service partition, 



757 Bl 

4 

write the updated BIOS to the programmable ROM, 
and then re -boot from the updated BIOS on the pro- 
grammable ROM; 
a network connection coupled to the server; and 
a remote administrator coupled to the server via said 
network connection operative to initiate a download of 
the upgraded BIOS to the partition. 

2. The system of claim 1, wherein said server is a 
"headless" server that functions without a terminal display 
or any physical input devices such as keyboard or mouse. 

3. The system of claim 1, wherein said Basic Input/Output 
System (BIOS) upgrade information is stored at a site 
addressed by a Uniform Resource Locator (URL). 

4. The system of claim 1, wherein said remote adminis- 
trator includes a monitor and a keyboard. 

5. A method comprising: 

obtaining remote upgraded Basic Input/Output System 
(BIOS) information; 

transferring said upgraded BIOS information into a des- 
ignated partition of a storage device at a headless client; 

re-booting the headless client using the upgraded BIOS 
information in the designated partition; 

upgrading BIOS information in a programmable Read 
Only Memory (ROM) in said headless client based on 
said upgraded BIOS information; and 

re-booting the headless client using the upgraded BIOS 
information in the programmable ROM. 

6. The method of claim 5, further comprising: retrieving 
a page from a scripting element; and submitting the page to 
provide a location where the upgraded BIOS is stored. 

7. The method of claim 6, wherein said location is 
indicated by a Uniform Resource Locator (URL). 

8. The method of claim 6, further comprising: creating an 
instance of an automation object; and passing the upgrade 
information location as an argument to said automation 
object. 

9. The method of claim 8, further comprising: download- 
ing the configuration upgrade information from the upgrade 
information location. 

10. The method of claim 5, wherein said upgrading BIOS 
information in the programmable ROM includes: invoking 
memory flash. 

11. An apparatus comprising a computer-readable storage 
medium having executable instructions that enable the com- 
puter to: 

obtain remote upgraded Basic Input/Output System 
(BIOS) information; 

transfer said upgraded BIOS information into a desig- 
nated partition of a storage device at a headless client; 

re-boot the headless client using the upgraded BIOS 
information in the designated partition; 

upgrade BIOS information in a programmable Read Only 
Memory (ROM) based on said upgraded BIOS infor- 
mation; and 

re-booting the headless client using the upgraded BIOS 
information in the programmable ROM. 

12. The apparatus of claim 11, wherein the instructions for 
upgrading the BIOS information includes instructions that 
enable the computer to: 

invoke memory flash. 

* * * * * 
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[57] ABSTRACT 

Updated operating code and parameters can be repro- 
grammcd into a modem system with no disassembly of the 
modem hardware. The modem system includes an in -circuit 
reprogrammable memory chip in which operating code and 
parameters are stored. Two control programs control the 
reprogramming of updated operating code. One of the 
control programs is designed for manufacturing and testing 
purposes. The other control program allows remote repro- 
gramming of updated operating code or parameters from a 
remote location such as a customer site. The modem system 
is portable, obtaining power from a standard 9 volt battery. 
Therefor, various power saving features are also incorpo- 
rated into the modem system. 

8 Claims, 21 Drawing Sheets 
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Packet Field 


Field Length 




Program Data 


x bytes 


5 


XOR'd checksum 


1 byte 





After the packet is built, the host PC sends the command 
ATFLP to the modem, the command for program a packet. 
Upon receipt of the ATFLP command, the modem responds 
with a *G\ The host PC then transmits the data packet 
pointed to by the RAM buffer pointer. 

After the packet is received by the modem, the modem 
generates its own checksum based on the data received and 
compares it to the checksum sent by the host PC. If they are 
equivalent, the modem responds with 'OK', and the received 
code is programmed into the flash PROM address pointed to 
by the Address High, Middle, and Low bytes. Otherwise the 
modem responds with an error. 

The host PC will run through the programming loop, 
searching through the RAM buffer, creating packets and 
sending packets to the modem until the programming is 
complete or until 5 consecutive errors occur. 

After the host PC has sent all the packets, as determined 
by the DONE PROGRAMMING query, the host PC sends 
an ATFLEND command to signal that programming is 
completed. After the file has been programmed, an exit 
routine, shown in FIG. 8 A is run in which timers are shut 
down and the state of the screen is restored. The user is 
informed that the program is completed or was terminated 
due to error. The program then jumps to the normal modem 
code. 

Detailed Description of the Boot Control Program 

FIGS. 9 A and 9B show a flow diagram of the boot control 
program. FIGS. 9 A and 9B show the same programming 
procedure as described above with respect to FIGS. 8A-8C, 
except that FIGS. 8A-8C were described from the perspec- 
tive of the host PC and FIGS. 9 A and 9B are described from 
the perspective of the modem. The program begins with 
power up or AT*FS. The serial port between modem and 
host PC is initialized for 19200 baud. At this point the 
modem also copies the program code into RAM. The boot 
control program is run out of RAM while the flash PROM 
is reprogrammed. This is because certain bits in flash PROM 
U7 are toggled during reprogramming and therefore the boot 
control program must be copied to RAM to avoid corruption 
of the boot control code. 

Next, the handshaking protocol described above with 
respect to FIG. 8C is performed. The modem initializes a 
counter for 30 milliseconds. If the modem receives an < M* 
from the host PC, the modem responds with a 'U\ If no 'M* 
is received, the counter is decremented. The loop will 
timeout after 30 ms if no 'M' is received. The number of 
times through the loop is dependent on the crystal speed of 
the modem, but is equivalent to 30 milliseconds. 

When the *M' is received and the 'U' response is sent, 
another counter is initialized to 300 milliseconds. If a 'D' is 
received from the host PC within the 300 ms timeout, the 
modem responds with a T, 'K* or an 'M\ depending of the 
baud rate at which the modem can run. 

The host PC then sends either T, 'J', 'K\ 'U or M, and 
both the host PC and the modem configure their baud rates 
according to the negotiated speed. 

The AT commands ATFLP, ATFLEND or ATIx can now 
be received by the modem. Flow diagrams showing the 
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programming procedures on receipt of these commands are 
shown in FIGS. 9B-9D. 

FIG. 9B shows the control flow upon receipt of the ATFLP 
command. The modem first responds with a 'G* to indicate 
that the ATFLP command was received. Next, the packet 
length bytes and programming address bytes arc received 
from the host PC. A counter is initialized to the length of a 
packet, and the checksum is initialized to 0. 

The modem next runs through a loop, getting each data 
byte and calculating a new checksum by XOR'ing the 
checksum from the previous iteration through the loop with 
the data received. The modem continues through the loop, 
decrementing the counter each iteration until the count 
equals 0, indicating that the entire packet was received. 

Next, the modem receives the checksum data byte which 
was generated by the host PC. If the checksum data byte 
generated by the host PC is equal to the checksum generated 
by the modem, the data bytes are programmed into the 
programming address sent with the packet into the flash 
PROM and an 'OK' response is sent to the host PC. If the 
checksums are not equal, an error message is sent to the host 
PC. 

FIG. 9C shows the flow diagram for the ATFLEND 
command. As discussed above, the ATFLEND command 
occurs when programming of the flash PROM is completed. 
If the command ATFLEND is received, the serial port is 
disabled and a jump to the normal modem code is per- 
formed. 

FIG. 9D shows other commands ATIx, where x=0, 1, 2 or 
3. ATI0 commands the modem to respond with a product 
identification code. ATI1 commands the modem to respond 
with a boot version number, which is the version of the boot 
control program installed in the modem. The boot version 
number is important because different versions may require 
different packet lengths. 

ATI2 is for identification of a basic modem or hardware 
platform. MT1432xx indicates a derivative of the basic 
MT1432 platform, for example. These could become more 
specific to facilitate a more intelligent host interface. ATI3 
can be used to indicate country types, special defaults, or for 
future expansion of making a smarter PC host interface. 

We claim: 

1. A system for updating operating code in a reprogram- 
mable modem the updated orating code being downloaded 
from a remote computer via telephone lines, comprising: 
a field-upgradable modem having; 

communications interface means connected for com- 
municating with a local host computer and operable 
for transferring data between the local host computer 
and the modem telephone line interface means for 
connection to the telephone line; 
control means connected to the telephone line interface 
means and the communications interface means for 
executing exiting operating code to control the 
modem; 

memory means connected to the control means for 
storing the existing operating code and for storing a 
boot program; 
the control means further operable for executing the 
boot program to receive updated operating code 
packets from the local host computer, for checking 
the validity of the packets and replacing the existing 
operating code in the memory means with the 
updated operating code received by the communica- 
tions interface means from the local host computer; 
the local host computer executing software to communi- 
cate with the remote computer through the modem 
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connected to the telephone line and operable for initi- 
ating a telephone call to the remote computer in 
response to the commands by a local user of the local 
host computer and for controlling downloading of the 
updated operating code from the remote computer to 
the local host computer; and 
the local host computer further executing software to 
communicate with the modem through the communi- 
cations interface, to place the updated operating code 
into updated operating code packets and to control 
transfer of said updated operating code packets from 
the local host computer to the modem over the com- 
munications interface. 

2. The system of claim 1 wherein the memory means 
comprises an Electrically Eraseable Programmable Read 
Only Memory. 

3. The system of claim 1 further including: 

power saving means connected to the control means for 
conserving power when the modem is not in use, the 
power saving means comprising: 
external oscillator means for providing an external 

clock signal to the control means during use of the 

modem by the local host computer; 
low frequency oscillator means for providing a low 

power, low frequency clock signal to the control 

mean when the modem is not in use; 
the control means further for operating in a first power 

mode when the modem is not in use; 
the control means further for operating in a second 

power mode when the modem is in use. 

4. The system according to claim 1 wherein the control 
means is further operable for executing the boot program for 
programming the updated operating code into the memory 
means by performing the steps of: 

(a) reading a packet of the updated operating code having 
a first format and transferred from the local host 
computer; 

(b) converting the packet of the updated operating code 
from a first format to a second, binary format; 

(c) storing the binary format of the updated operating 
code in a memory means; 

(d) reading a next packet of the updated operating code 
transferred from the local host computer; and 

(e) repeating steps (b)-{d) until all of the updated oper- 
ating code is stored in the memory means. 

5. The system according to claim 1 further including: 
an external oscillator adapted to output an external clock 

signal; 

the modem further including a data pump circuit con- 
nected to the telephone line interface means and 
adapted to control modulation on the telephone line, the 
data pump circuit requiring a clock signal when not in 
use; 

a low frequency oscillator connected to the data pump 
circuit adapted to output a low frequency clock signal 
and adapted to operate using low power; and 

sleep means for disabling the external oscillator when the 
communications module is not in use, and further for 
enabling the low frequency oscillator to provide the 
required clock signal to the data pump means. 

6. A modem which handles communication between a 
remote computer connected to the modem over a telephone 
line, and a local computer connected to the modem over a 
communications interface, the modem operating under con- 
trol of operating code to which periodic updates are made, 
comprising: 
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storage means in the modem for storing the existing 
operating code, for storing a boot program and for 
receiving and storing updated operating code; 

data pump means in the modem for receiving the updated 
operating code from the remote computer over the 
telephone line; 

control means connected to the storage means and the 
data pump means for programming the updated oper- 
ating code into the storage means, said control means 
including: 

receive means for receiving the updated operating code 
from the remote computer and passing it to the local 
computer; 

protocol means for transferring the updated operating 
code from the local computer to the modem over the 
communications interface according to a predeter- 
mined communications protocol and using a packet 
format; 

check means for verifying that the updated operating 

code was accurately transferred and 
conversion means for converting the packet of the 

updated operating code from a first format to a 

second, binary format. 

7. A method of upgrading the operating code which 
controls a modem, comprising the step of: 

(a) storing in a remote computer updated operating code; 

(b) transferring the updated operating code in a first 
format from the remote computer to a local computer; 

(c) storing the updated operating code in a first memory 
buffer in the local computer; 

(d) reading a first portion of the updated operating code; 

(e) creating a packet having a packet identifier, a length 
indicator, a programming address and the read portion 
of the updated operating code; 

(f) transmitting the packet to the modem; 

(g) storing the packet of the updated operating code into 
the modem at the address specified in the programming 
address; 

(h) reading a next portion of the updated operating code; 

(i) repeating steps (e)-(h) until all of the updated operat- 
ing code is stored into the modem. 

8. A reprogrammable modem, comprising: 
communications interface means connected for commu- 
nicating with a host computer and operable for trans- 
ferring data between the host computer and the com- 
munications interface; 

a data pump circuit including telephone line interface 
means for connection to a telephone line the data pump 
circuit requiring a clock signal when not in use; 

control means connected to the communications interface 
means and the data pump circuit for executing operat- 
ing code to control said modem; 

memory means for storing the operating code; and 

the control means executing software to communicate 
with a remote computer through the telephone line and 
operable for initiating a telephone call to the remote 
computer in response to commands received by the 
control means by a local user of the host computer and 
for controlling downloading of the updated operating 
code from the remote computer to the host computer; 

the control means further executing software to commu- 
nicate with the host computer through the communi- 
cations interface and to control transfer of said updated 
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operating code from the local computer to the modem 
over the communications interface means; 
an external oscillator connected to the data pump circuit 
and the control means and adapted to output an external 
clock signal; 

low frequency oscillator connected to the data pump 
circuit and the control means and adapted to output a 



18 

low frequency clock signal and adapted to operate 
using low power; and 
sleep means for disabling the external oscillator when the 
modem is not in use, and further for enabling the low 
frequency oscillator to provide the required clock sig- 
nal to the data pump circuit. 

***** 
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Updated operating code and parameters can be repro- 
grammed into a modem system with no disassembly of the 
modem hardware. The modem system includes an in-circuit 
reprogrammable memory chip in which operating code and 
parameters are stored. Two control programs control the 
reprogramniing of updated operating code. One of the 
control programs is designed for manufacturing and testing 
purposes. The other control program allows remote repro- 
gramming of updated operating code or parameters from a 
remote location such as a customer site. The modem system 
is portable, obtaining power from a standard 9 volt battery. 
Therefor, various power saving features are also incorpo- 
rated into the modem system. 
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TABLE 3-continued 




Packet Field Field Length 


Program Data x bytes 




XOR'd checksum 1 byte 





After the packet is built, the host PC sends the command 
ATFLP to the modem, the command for program a packet 
Upon receipt of the ATFLP command, the modem responds 
with a 'G\ The host PC then transmits the data packet 
pointed to by the RAM buffer pointer. 

After the packet is received by the modem, the modem 
generates its own checksum based on the data received and 
compares it to the checksum sent by the host PC. If they are 
equivalent, the modem responds with *OK\ and the received 
code is programmed into the flash PROM address pointed to 
by the Address High, Middle, and Low bytes. Otherwise the 
modem responds with an error. 

The host PC will run through the programming loop, 
searching through the RAM buffer, creating packets and 
sending packets to the modem until the programming is 
complete or until 5 consecutive errors occur. 

After the host PC has sent all the packets, as determined 
by the DONE PROGRAMMING query, the host PC sends 
an ATFLEND command to signal that programming is 
completed. After the file has been programmed, an exit 
routine, shown in FIG. 8A is run in which timers are shut 
down and the state of the screen is restored. The user is 
informed that the program is completed or was terminated 
due to error. The program then jumps to the normal modem 
code. 

Detailed Description of the Boot-Control Program 

FIGS. 9A and 9B show a flow diagram of the boot control 
program. FIGS. 9A and 9B show the same programming 
procedure as described above with respect to FIGS. 8A-8C, 
except that FIGS. 8A-8C were described from the perspec- 
tive of the host PC and FIG. 9A and 9B are described from 
the perspective of the modem. The program begins with 
power up or AT*FS. The serial port between modem and 
host PC is initialized for 19200 baud. At this point the 
modem also copies the program code into RAM. The boot 
control program is run out of RAM while the flash PROM 
is reprogrammed. This is because certain bits in flash PROM 
U7 are toggled during reprogramming and therefore the boot 
control program must be copied to RAM to avoid corruption 
of the boot control code. 

Next, the handshaking protocol described above with 
respect to FIG. 8C is performed. Hie modem initializes a 
counter for 30 milliseconds. If the modem receives an *M' 
from the host PC, the modem responds with a 4 U\ If no *M* 
is received, the counter is decremented. Hie loop will 
timeout after 30 ms if no *M' is received. The number of 
times through the loop is dependent on the crystal speed of 
the modem, but is equivalent to 30 milliseconds. 

When the *M' is received and the *U* response is sent, 
another counter is initialized to 300 milliseconds. If a *D* is 
received from the host PC within the 300 ms timeout, the 
modem responds with a T, 'K' or an *M\ depending of the 
baud rate at which the modem can run. 

The host PC then sends either T, T, 'K', ( V or M, and 
both the host PC and the modem configure their baud rates 
according to the negotiated speed. 

The AT commands ATFLP, ATFLEND or ATTx can now 
be received by the modem. Flow diagrams showing the 
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programming procedures on receipt of these commands are 
shown in FIGS. 9B-9D. 

FIG. 9B shows the control flow upon receipt of the ATFLP 
command. The modem first responds with a 'G* to indicate 
that the ATFLP command was received. Next, the packet 
length bytes and programming address bytes are received 
from the host PC. A counter is initialized to the length of a 
packet, and the checksum is initialized to 0. 

10 The modem next runs through a loop, getting each data 
byte and calculating a new checksum by XOR'ing the 
checksum from the previous iteration through the loop with 
the data received. The modem continues through the loop, 
decrementing the counter each iteration until the count 

15 equals 0, indicating that the entire packet was received. 

Next, the modem receives the checksum data byte which 
was generated by the host PC. If the checksum data byte 
generated by the host PC is equal to the checksum generated 
by the modem, the data bytes are programmed into the 
20 programming address sent with the packet into the flash 
PROM and an 'OK* response is sent to the host PC. If the 
checksums are not equal, an error message is sent to the host 
PC 

25 FIG. 9C shows the flow diagram for the ATFLEND 
command. As discussed above, the ATFLEND command 
occurs when prograinming of the flash PROM is completed. 
If the command ATFLEND is received, the serial port is 
disabled and a jump to the normal modem code is per- 

3Q formed. 

FIG. 9D shows other commands AITx, where x=0, 1, 2 or 
3. ATIO commands the modem to respond with a product 
identification code. ATEl commands the modem to respond 
with a boot version number, which is the version of the boot 
35 control program installed in the modem. The boot version 
number is important because different versions may require 
different packet lengths. 

ATI2 is for identification of a basic modem or hardware 
^ platform. MT1432xx indicates a derivative of the basic 
MT1432 platform, for example. These could become more 
specific to facilitate a more intelligent host interface. AIT3 
can be used to indicate country types, special defaults, or for 
future expansion of making a smarter PC host interface. 
45 We claim: 

1. A power-conserving modem, comprising: 

communications interface means connected for commu- 
nicating with a local computer and operable for trans- 
ferring data and commands between the local computer 
50 and the modem; 

telephone line interface means including a data pump 

circuit for connection to a telephone line; 
control means connected to the telephone line interface 
55 means and the communications interface means for 
executing operating code to control the modem; 
memory means connected to the control means for storing 

the operating code; 
power saving means connected to the control means for 
60 conserving power when the modem is not in use, the 
power saving means comprising: 
first oscillator means for providing a first clock signal 

to the control means during use of the modem; 
second oscillator means for providing a second clock 
65 signal having a frequency which is switchable 

between a first frequency and a second frequency to 
the data pump circuit; 
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the modem further for operating in a first power con- 
sumption mode when the first clock signal is pro- 
vided to the control means and the second clock is 
connected to the data pump circuit and switched to 
the first frequency; 5 

the modem further for operating in a second power 
consumption mode when the first clock signal is not 
provided to the control means and the second clock 
is connected to the data pump circuit and switched to 
the second frequency; and 10 

wake up means connected to the control means and the 
telephone line interface means and operable for 
causing the control means to switch from a second 
power consumption mode to a first power consump- 



tion mode when a ring signal is detected on the 
telephone line. 

2. The power-conserving modem of claim 1, further 
comprising a watch dog timer connected to the control 
means and operable for generating an interrupt at periodic 
intervals to cause the control means to switch from the 
second power consumption mode to the first power con- 
sumption mode. 

3. The power-conserving modem of claim 2 in which the 
watch dog time further enables the control means to keep 
track of the time for which the modem cannot call a blacklist 
of forbidden phone numbers. 
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Abstract of JP51 58703 

PURPOSE:To perform a remote down loading 
operation of software in an on-line state 
without stopping the device functions when the 
software of plural devices forming a network 
are updated. CONSTITUTION:A network 
forming device 20 contains a working program 
memory EEPROM 103 and a stand-by 
EEPROM 104 so that a broadcast type 
communication and a 1-1 type communication 
are available in a control network 200, and 
carries out the simultaneous software down 
loading operations in the broadcast 
communication from a network controller 10 to 
plural devices and a confirming operation in 
the 1-1 communication method. Furthermore a 
state set before the switching to the EEPROM 
103 is reset in an abnormal state with the rise 
processing of a ROM 107. Thus the 
communicating function of the network 2 is 
assured. 
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